Apart from its role in axon guidance, netrin-1 is also known to be pro-angiogenic. The aim of this study is to determine whether adeno-associated viral (AAV) mediated overexpression of netrin-1 improves post-stroke neurovascular structure and recovery of function. AAV-Netrin-1 or AAV-LacZ of 1 × 10 10 genome copies each was injected medial and posterior to ischemic lesion at one hour following reperfusion using the distal middle cerebral artery occlusion (MCAO) method. Quantitative RT-PCR revealed that the expression of netrin-1 transgene began as early as one day and increased dramatically about 3 weeks following vector injection. Western blot analysis and confocal microscopy suggested that both the endogenous and transduced netrin-1 were expressed in the neurons of the peri-infarct cortex after MCAO. AAV-mediated netrin-1 overexpression significantly increased vascular density in the peri-infarct cortex and promoted the migration of immature neurons into the peri-infarct white matter, but it did not significantly reduce infarct size. Netrin-1 overexpression also enhanced post-stroke locomotor activity, improved exploratory behavior, and reduced ischemia-induced motor asymmetry in forelimb usage. However, it had little effect on post-stroke spatial learning and memory. Our results suggest that AAV mediated netrin-1 overexpression improves peri-infarct vascular density and post stroke motor function. Published by Elsevier Inc.
Introduction
Netrins are guidance proteins crucial for neural and vascular development (Freitas et al., 2008) . Netrin-1, one of the three members in the mammalian netrin family, has a bidirectional role in axon guidance. It attracts or repels axons according to which netrin receptor is expressed on an individual axon (Metin et al., 1997; Serafini et al., 1996) . Netrin-1 is essential in directing axons relative to the ventral midline of the developing nervous system. Mice deficient in netrin-1 exhibit disruption in the formation of major axon projections to the midline, resulting in the agenesis of corpus callosum and hippocampal commissure (Serafini et al., 1996) . Apart from its involvement in midline guidance, netrin-1 is also implicated in the axonal growth of the hippocampal formation (Steup et al., 2000) , corticospinal tract (Finger et al., 2002) , and thalamocortical projections (Braisted et al., 2000) . Contrary to its attractive role during neural development, netrin-1 is described as a myelin-associated inhibitor in the adult spinal cord, contributing to axon growth failure after spinal cord injury (Low et al., 2008) .
Netrin-1 also serves as a potent vascular mitogen, stimulating proliferation, inducing migration, and promoting adhesion of endothelial cells and vascular smooth muscle cells. Netrin-1 not only stimulates angiogenesis in vivo but also augments the response to vascular endothelial growth factor (VEGF) (Park et al., 2004) . The angiogenic effect of netrin-1 offers unique therapeutic potentials in restoring blood circulation under pathological conditions. For example, netrin-1 accelerates neovascularization in an in vivo model of hindlimb ischemia and reverses neuropathy and vasculopathy in a murine model of diabetes (Wilson et al., 2006) . Furthermore, netrin-1 introduced by adeno-associated viral (AAV) gene transfer induces neovascularization in the adult mouse brain (Fan et al., 2008) , while recombinant netrin-1 protein increases the density of functionally competent blood vessels in the infarcted heart (Ahmed et al., 2010) . Neurobiology of Disease 44 (2011) 73-83 
